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: 2 ) G ol 


| Tothe 


'  Duwkeof Monmouth & Buccluch, Earlof 
* _* Doncaſter & Dalkeith, Lord Scot of 
Tindale W hitcheſter & Askdale, Lord 
Great Chamberlain of Scotland , Lord 
Lientenant of the Eaſt Riding of York, 

Governour of his Majeſties Town & 
(ittadel of Kingſton pon Hull, Chief 

Fuſtice in Eyre of all his Majeſties 

Foreſts ( haces Parks & Warrens on the 

South fide of Trent, Maſterof the Horſe 

tohis Majety, one of the Lords of his 
Majefties moit honourable Prrvy Conn- 

cil* * Knight of the mot Noble Order 

of the Garter. 
MY LORD, | 

FES=9 Am very well aſſured, that this 

$8 [2 Work(though oneof the leaſt 
& 2a inbulc} will beot far greater 
FRAY uſe and advantage in War, 
than any or all other Books of this kind 
that have ever yet becn extant; And 
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therefore toypur Grage,by the joint con- 
ſent of my friend My,: Rogert Anderſon, 


. 


aretheſe New, Artificial, Experimented 


« 


* 3 © Ci s: 0 Re is C2 Sk 4 TS 4 # | 3 
and. defir able | Demolt rat JQINS of. tis > 
and Careful Calculations of mine, moſt 


humbly Dedicated, .It.was in Septem- 
ber.c672 ,.. that I farſtpreſented the lame 


- 


fo. your view; ſinge which time, your. 


Grace hath given ſufficient teſtimony. of 


whence for the future , we may well take 


it for a demonſtrative verity, that you 


will bea right worthy Patronand Encqu- 
ragerof Armesand Arts: And his High- 
neſs *Prince Rupert having prepared a 
way, by which all Gunnes and their Shot 
may. bemadetfit for extraordinary ſervice; 
' there remaineth not any thing more than 
isherein contained, for the compleating 
of the practice of this Warlike and Ma- 


themarical Art, whichisenongh,evenof | 
it ſelf, to baffle the very rudeſtof all open 


Opponents, and check the moſt ſubtileſe- 
cret Detractors in their ſiniſter deſignes; 
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Deaicatory. 
Norever had my aforementioned friend 
or my-ſelf, neither have we, any private 
ends hereiftreſerved toour ſelves. But not 


= 


to trouble Four Grace with more particu- 


lars; that which is principally intended 
an this Work and Dedication, 1s the Ho- 


nour and defence of the King and his Do- 
minions, with the benefit and ſafety of his - 


Loyal Sub jets, of which being one, , I: 
_—_— -- ; 


So 


Mr Loxp;. 


 eA True Hononrer of your 
Illufrious Perſon & Worth: 
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Ad Zoilum: 


Ozlaus fall on, with Poiſoned Envious Jaw, 


— Like &ſeps Viper, on this File to gnaw 


_ Wear out thy Teeth, thy Jawes in pieces tear : 
We peither do thy Gall nor Poiſon fear, 
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| TO THE 


 Courteous and IntelligentReader: 


Iſories make manifeft , that Victories were obtained 
and {ps defended, with greater Slaughter of Man- 
WW. kind in formgr Ages , than ſince the Invention of + 
Gunnes ; of the Hſe whryeof, the chiefeſt improvers have been 
hitherto Diggs, Galileus, ad Torricellius. Diggs in his 
Stratioticos, Pag. 349, and ſo forward, makes enquiry (1) about 
Ponder, ( 2 ) of thelengthof the Peece and the quantity of Pots 
der , ( 3) of the Pouder and the length of the Prece conſidered 
with the Bullzt, ( 4) of Randons, whit line it might be which 
the Bullet paſſeth in , whether the curve of an Elliplis, or a Pa- 
rabola, or Hyperbola : But zz: all theſe , he fond little place 
for truth axd real demonſtration ; but gave opportunity to other 
enquirers. The famous Galileus iz his 4th, Dialogue, Pag.1 80, - 
proves the flight of a Bullet to be in the curve line , a Parabola ; 
ard in Pag. 212, h: gives a Table of the Horizontal Ranges. 
And Torricellius, Prop. 9. De motu Projectorum, Liber Sc- 
cundus ; and in Pag. 206. of the ſame Book , be brings the 
Hori tontal Ranges to the Table of Sines ; and the Greatcih Al- 
ritudes to the Verſed Sines : vize That all Ranges upon the plains * 
of the Horizon , are in proportion , as the Sines of the double of 
of the Elevation of therr lizes of Direction: as in the following 
Example , wherein and in Fig. 2. hereof, Let Z be at the 
' Mazzel of the Peeze, Z I th: the line of Diredtion of the 
Ghaſe of the Petce, Z F the Range of the Shnt upon the plain 
of the Horizon,the Angle T Z G the Elevation of th: Peece. : how, « 
As the Sine of the double of the Angle I Z G; ts tothe Rains; 
 Svis Z F, tothe Greateſt Randon, that is, the Range of the Shot © 
upon the plain of the Horizon when the Peec is elevated 4.5 De- 
grees ; and here-note; that the Ranges upon the plain of the Hors. 
zon equidiſtaut from 45 Degrees are equal, as is manifeſt by the 
Table of Horizontal Ranges.” Alſo, G H the Greateſfd” Altttuds 
; San Range, is as the half of ths Verſed Sine of the double of the 
Elevation. And for the Duration of the Shorwbove the plain of 
Ln Bs To on oo a ER the.” 
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 . all practitwoncrs in this Art are obligedto him, Another was ap 
v 


To the Rqader, 


«the; Horigen, he proves that as the :Ragiys,, is to the Greateſt Ru. 
» Tafvom,'whi 44 when the Elevarror'ty go Depcrs 6%, he 
. Sineof any other Þlevation.of the Peece, w the Time of pe Rywy « 
of that Shot. Torricel, Lib. 2. Prop..18. .4ndon that ſuljett , 

. be hath many other excellent things. Net theſe were Hill rome n- 
ing, viz. 1. From any Shot of any Peece however made , to find 

: the Greateſt Ranion ; and to ſtrike any place upon Aſcents or De- 

. ſcents within the reach of the Peece. 2, The Complication axd 

_ Relation of all Gunnes of the ſum kind amongſt themfelves; And 


hence, the Dimenſions and the Requifit of Pouder of any Peece , 


. with a Range anſwerable to any Degree being given ; to find the 


Requiſit of Pouder of any oth:y Reece , and to ſtrike any place «t 


. demand within its reach, its dimenſions being alſo given, 3. The 


nature, property and uſe of Morter-Peeces, with their Gomplicati- 
0385 and Relations. .4. Alſo the ſhooting of Granaas out of long 


Gunnes, with their manifold uſes, and many other things of cox- 


ſequence to this Art. But the numbey of propeſitioris appertaipigg 
-thereunto are without end ; and therefore I have produced oxy 5,0 


ſtdering the various turnings and complications of 1 *. quantities by 
ſquaring and cubing, &c. compared with the 17 and 18 Propoſg- 
t10ns of the 5. as alſo with the 23 of the 6 of Euclid, we may wall 
affirm they are infinite. But before.I breat off, give me leave to 


of the moſt Uſeful, whereas 1 might have adaed thouſands ; for con- 


ſpcak a word or two, of them that afſiſt:d me, and to thoſe that 
.would haue fruſtrated theſe my endeavours, About three years 


ſince, I imparted my intentions to My. 4 homas Sttcete; and thyt 


. the 5th, Propofition hereof being troablefomy Iixtended to' do's ty- 


ſtrumentally , or to make brief Tables ; but he offered the Calru- 


- lation of th: Tables as you ſhall fiad it truely performed , and the 


Tables very well ordered in their proper places ; for which work , 


 {ul-to me in many of my weariſons and chargeable Experiments, for 
which though I cannot retaliate , -I (hal always remombey his 
Kkinin:ſs. - But to thoſe that maguify. their own works being but 
Fayes and trifies, and wilify that of others, cf vwhich they cannot do 
:the like themſelves, I ſay their envy 7s :o%;03, andihe work here 


done, "Gs THE. 


(CT) 
| Te Genuine [Uſe and E-fiects 


ot OF THE 


GUNNE. 


AS WELL 
* Experimentally as Mathematically 
DEMONSTRATE D. 


B Y 
RoBerRT ANDERSON, 


Propoſition | 


A Pecce lying parallel to the Horizon (Fig. 2.) at H, whoſe FO. ht 
above th: Horizon is G H, and laying its Shot at F ; 1G 
aud GF being given, to find the Greatef Randon., | 


SO do this, We are to encreaſe « or decreaſe the 
== Paratola fo,that H D thall be to D E,as r to 2. 
A \Then, iri this caſe, half. the Parameter is equal 
3 &- toD E,the Greateſt Randon,7, For HD: D E:: 
x D E:Y.by the 11 Prop: of the firſt rr, 
Therctore * -is equal to -D E.- : 


In Numbers, thus : 


GF—1331— 3.124178: Yards — 942 3x6 
les Square——6, 248356 — - 
G H ſub. -94—1. 973128 > 
Y=—18846—4; 275228-- _- Thatis5 _ 
=—— 9423, The Greateſt Rand. and 65 4 Paces. 

| B Prop. 
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 ZG=27, then B : A::Z: G I in the Diagram; that is = = GI 


(#3) 


Propoſition I 1. 


A Peece lying under level ( Fig. 2.) at T, whoſe height above 

the Horizonis g C, and lay zng its ſhot at B; ZC andCB, 

with the Lal C Z A my given a” find the Greats 
Ranadon. * 

As the Radins, is X the Yingent of the Angle C7 A. ſo 

is ZC, to CA. Further, ler ZC=A, AC=B, oy —=C, 


'L 
2 BZ 


L.  2BZ _yY in the Dias 

GH 5 "Wa Diagram = in E DA Sram , by E-F 

Prop. I Apoll. then AZ- L==DH in the Diagram. yet 
2 


2 B 7?-\- 4BCZ-|-2 BC 
AS + 2BA 
=Y in the Diagram , - 11 Prop. 1 Apol. Therefore- - by 


turther Z = E —=B Din oh Diagram. 


—2BZÞ4BCZ12BC it being Reduced is C="* © 
AT+2BA -|-2 BZ 


that is,the Square of B C divided by A B, the Quotient is Z F. 

Laſtly, as the fine of the double of the Angle IZG, is to the 

Radius; ſois Z F, to the Cn Randon, 

The Radius, _ ; —1©@. QQOQcO 
O © — 

The Tangent of the Angle ©T A. 84-30—LIL, 016423 

The height above the Horizon, Z C—94—— 1.97 3128 


| 2.989551 
C B. 701 2. « 845718 
Its Square. 5.691430 


AB. 275. ſub. —2. 2. 439333 
Z F. © - comms 3. 252103 


The Radius. —— — ——1I0O, ©00000 

P - Sy EN ro 

. The fine of the double of x 30—ſub: ——9, 280599 
The Greateſt Randon. 9366 — 3. 971504 

$6 4 © Prop. 


C3) 


Propolicion IEFL 


A Peece lying above level (Fig. 2.) at Z, wheſe height above the 
Horizon 1s CZ, and laying its ſtat E; ZC andCE, 
with the Angle IZG being given, to find the Greateſt 
Kanaon. | 


Find CA as in the led: this as BUr CE AC: AE. 
For A B:j BC:: BC: ZF. by Fn =. 5 Bo: 
BC—+AB: ZF+ BC. and BC: ZE BC:: AB: 
B C-|-AB. Further,B C: ZF-|-BC:: AB--BC: AB 
+2BC--ZF, thatis BC: CE:: AC: AE. then 
E C leſs C B is equal to Z F. Laſtly, as *s fine of the double 
of the Angle IZG, is to the Radius; ſo is Z F, to the 


Greateſt Randon, 
O 
In the Triangle AZC, Rac 


I O, OOOOOO 


The Tangent of the Angle ZAC. t_— Ls, 158079 


The fide ZC — — NG ———_— 973128 

Tie lide A C — —$ 385 3.731307 
To which adde C E =_ —1I517 ——3. 180986 

| 6.912193 

The ſum is—A E.——- 6902 ſub: 3.838985 

BC. —————18 3- 073208 

C E—BC=ZF. — _ —— 522444 

The Radigs = —I0, ©00000 

The frne of ne fab : ———B, 542819 

The Greateſt Randon -9542 3. 979625 


B 2 Prop. 4+ 


74 
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Propolition I V. 


A Peece lying above level (Fig. 2.) at Z, its ſhot frikin 
the ſide of a Tower O; Z K and K O, with the Angle K Z 
being given , to find the Greateſt Ranaon, 


As the Radius, to the Tangent of the AngleKZR; fo is 
ZK; toKR. andKRleſs KO, is O R; Then,asRO is to 
OK; ſoisZK,toK F. by 5 Prop. Arch:medes ©nad. Parab. 
Laſtly, as the fine of the double of the AngleR Z K, 1s to the 
Radius; ſoisZ F, to the greateſt Randon. 


O 
In the Triangle RZ K. Radius 90 — —--10, 000000 
| 0 # | 
- The Tangent of the Angle K Z R—8. 4 —9.151454 
Z K ——I184 —3. 073352 
K R.—————168 ——2. 224806 
K O.— — 9g — 


OR —74 — 1. 869232 


OK, — Lg: 


ZK————— 1184- —3 . 073352 

Lo 5. 046480 

K Fo _—_O4———;}. 177248 

7 K-|-K r= CF 2688 ——— 3. 429429 
The Radius —————————————I0, 000000 


FiO 7 | 
"The fine of 16.8. ſubſtrac.- n=——, 44347 
The Greateſt Randon, a=—=g9673 , ——<——3. 985 582 


Prop. 
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(5) 
Propoſition *, 


The Greateſt Randon, with the Baſe and Perpenaicular , as 
(Fig. 2.) Z K and KO, or BC and CZ, or EC and 
CZ, being given, to find I Z G, the Angle of the Fileva- 
tion or Depreſſion of the Peece to ſtrike E,O and B., 


In all ſuch Parabola's, ZG is. equal to the fine, and 
GI cqual to the verſed ſine of the double of the Anglc 
EL 

So then, let G be equal to the Greateſt Randon, and © be 
equal to C ID in the firſt Diagram; AB in the firſt , equal 
to ZG inthe ſecond; BD in the firſt, equal tro GI in the 
[econd. | - jj. 

Let Z K=B,K O=P,GI=V2x G=A,or A W— VG V—Y2, 
Then A—-B=OQ , and —= "=H Q in the Diagram, 


2 A*—-4 A B-[-2 B? 2 
nb Cech therefore _ 


Az 
Further, _ =Y and 


V—2 P 
2—4 AB-|-2B | 
=—— = —; ae w,. 1 A V—4 AP=2AzV—— 
4A B V--2 B:V. therefore £ - _ CEE=G V—Y?, 


that is 4 AB V—2 BBV=4GPV—4PyY?, that being di- 
vided by 2 V, it will be 2 A B—B*=2 GP—2 P V,that is, 


B-21GrP-2PV —_— - 
al =vVG VA It GP = KK; then 
l 2 . 


2B 
R—2 RP VP V:=B: GV—B V:, 


The 


bh APES > dots. Cone 7 i de Ae ooo bo dated = 


_— « ds Len ITS 74S, BN of » pt, TAIT OE ST RIS 2 HIT. - , "A. Rs CS. Rn ek Ang » ' - _ 
we” al bs | V = , , 2 * $9590) 4 INS IRS cy Agr 5 oo Soul * 1 "oy EEE : . , F 
wh FR Oe « poons! iy fl 258 Beats WA OR We ond en oY WM, a”. BE : ; eg 
; Tn TOY yy s by VS C ; G an 0S 70 41 "Y n 4 © * "s "gi6© + "I 
> w Y La "5 Y - b: - Ted ” þ 
dots d Tn... Shu £ 


ns * Nt 
WEN Ke hs 
1 4 i + 


i; 
3 
$.# 
S. 7 
4 
4% 
* 
Z 


RI 
" 7 
\B 
+ 
#1 
« 


(6) 


The Rule, 


Oppoſing half the Greateſt Randon , the Radius in the 


Table of Natural Sines, and reducing the given Baſe 
- and Perpendicular to the ſame proportion 53 + 


| Of the Greateſt Randon in the Perpendicular, and half the 
ſquare of the Baſe , the Sum for Aſcents, but the Difference 


for Deſcents being ſquared ; this laſt ſquare divided by the _ 


ſum of thejſquares of the Baſe and Perpendicular, we call the 
Firſt Quotient, 

Of the Greateſt Randon in the Perpendicular , and half 
the ſquare of the Baſe ; the ſumme for Aſcents, but the Difte- 
gence for Deſcents , in the double of the Perpendicular , 
ſhall be one Product , and the ſquare of the Baſe in the 
Greateſt Randon , another Produ&t: The ſum of theſe two 
Jait found Products, except when the Greateſt Randon in 
the Perpendigylar hath been taken from the ſquare of the 
Baſe , then the Difference gf the ſaid two Products, Divided 
by the ſum of the ſquares of the Baſe and Perpendicular, we 


call the ſecond Quotient. - 
From the ſquare of half the fecand Quotient, take the firſt 


_ Quotient ; then take the ſquare Root of the remaizer , Add 


it t, and ſubſtra& it from that half Quotient ; This laft 
ſumme and Remainer,ſhall be the Verſed Sines of the double of 
the Greater and leſicr Elevation or of the Elevation and De- 
preſſion ot the Peecc, | 


7 - Example L  - - 


Let therebegiven, | | Reduced, 
The Greateſt Randon. 9673 — : 2 0000 
The Baſe-- ZK. L184 ————————-2448 
The Perpendicular-KO, D  —— — --194 


The 


FT Co 


OD. by 

a. o 
» MB, 7:8 +; 6 
g* <a gr IE 


S - 
The et the Baſe , is—————5992704 


The ſquare of the Perpendicular. —37636 
__ The Common Diviſor,—————— —————6030340 
The Greateſt dos, bh Sw—— .——20000 
The Perpendicular. | - cat. — —I94 
The Product. - PS ri FSOOOO 
Half the ſquare of the Baſe, Add —— —— —2996352 
e ſfum— — — —_—— — 6876352 
Squared —— ot —7 84216927904 
The Divifor—— — | ——6030340 
The Firſt Quotient- ——— ——}4,5} 
The Sum atore tound- — —— 6876352 
The double of the : Perpendicular: _ 388 
The Frodut > — _— -2668024576 
The fquare of the Bale _—_——————— 5992704 
The Greateſt Randon- — _ ——2 0000 
The Product ———— ————— 1985 4080000 
The ſum of the Froducts = ——122522104576 
The Diviſor ———— — ———. _ ——6030340 
The ſecond Quottent— —— —_ -20318 
Half the ſecond Quotient —— — O10 
The ſquare of this Hil ———— ——— 20320281 
The Firſt Quotient , Subſtrat— ——— -7841053 
The Remainer-- Y - 95364228 
The ſquare Root of the Remainer- ———————9765 
O F" > 
| The Verſed fine of- -172——56 — —19924 
The Verſed fine of: —- I 6——- $-— — 4 


The Greater Elevation—-$6—28 
_ Thelefler Elevation-- =B——-4 
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Given. Reduced. 
The Greateſt Randon.——9366- = +.-——2 0000 


The Biſe——— —C B,—70I——————1497 
The Perpendicular--C Li.—9g4 — — Ms ET IB SN 20T 


CE —2241009 


_—— 


The Square of the Baſe——— 


"The Square of the Perpendicular ————— —4©O4ol 


The Common Divilor —— —— - I) : 81, «1.0 


The Greateſt Randon———- _— 20000 
[The Perpendicuiar— — " & "QI 
The Produtt——————- ” ths om wand 
Half the Square of the as b eo I0304 

The Difference ————— 899496 
Squared _ —— ——8$407077054016 
The Diviſor- — pn — 410 
The firſt Quotienr- = _ —3685036 
The Difference atorefuund— Ro ——2899496 
The Double of the Perpendicular— ———— —=402 
The Produt— mmm n—_— 659,739 
The Square of the Bale— — ——2A 4109 
The Greateſt Randon-—- - _ AT Eo reny 20000 
The Froduct— . — df——_ 44820180000 
The Sum ot the Products — ——— 45985777392 
The Diviſor-— _ ——281410 
Ih e ſecond Quoricnt- ——m—_ ” _— -201 57 
Half the {econd Quotient— 4 ————— 0078 
The Square of this Half ———- — - I01566084 
The Firſt Quotient, Subſtratt,—————— ———3685036 
The Remainer- _ om oreoonrene 81048 
Tic Stvare Root of the Remainer —_— 29 
'Th: 


('9) 


EE, O | bp 
The Verſed fine of ———=175-——-40——————— 997! 
The Verſed fine of - 7 Yn ee 
The Elevation-———— $7—0 | 

« The Depreflion ne Þ £ 


Here note, when in Deſcents half the ſquare of the Baſe is 
leſs than the product of the Greateſt Randon inthe Perpendi- 
cular , then (and not elſe) is the laſt found Angle the De- 
preffion of the Peece : when the ſaid half ſquare and product 
are equal , the leſſer Elevation is 0, and the Verſed Sine of 
the double of the greater, is the ſquare of the Baſe in the 
Greateſt Randon, Aivided by the ſum of the ſquares of the 
Baſe and Perpendicular. : 


— ——— 
m——_——— 


td. A. 
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Example II 1. 


_— 


| Given, Reduced. 
The Greateſt Randon,—11233 ——————20000 
The Baſe — C E.—12638— —————2250T. 
The Perpendicular-C Z.——1809 REID IE 322L 
- The Square of the Baſe - —————50629500L 
The Square of the Perpendicular —— 10374841 
The Common Diviſor | ————5 16669842, 
The Greareſt Randon——————————————000 
The Perpendicular— cm mmmmm—— 
The Produdt— ————— — 64420000 
Half the Square of the Baſe———<———— -25 3147500 
The Difference— ——— 7 
Squared: ——— . ---35618069256250000 
The Divifor— NN — --5 16669842 
The firſt Quotient— — 77 
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The Difference aforefound——— —-188727500 
The Double of the Perpendicular— ————————-6442 
The Produt ——— 157555000 
The Square of the Bale——— - —$506295001 
The Greateſt Randon- - - CORE LAID 
The Prod _—_—_—_—_——500.0000 
The Difference of Produts —— ———- 8910117465009 

The Diviſor —————— — _ Fl 6669842 
"The ſecond Quoticnt- — =_ 17245 
Halt the ſecond Quotient——— —— $622! 
The Square of this Halk————— ——JI-———74347596 
TheFirſt Quotient, Subſtract.——— —-68937775 
The Remainer | Cornero GOD 72 1 
The Square Root of the Remainer——— —2326 

—, 


The Verſed fine of — 95--26=- EE 10948 
The Verſed Sine oft—68--16- - 


%—aaeonl} wn Oe Og ——6297 
The Greater Elevation 47--4 3 a 
The Leſſer Elevation—3 4---8 - 


Propoſition VI. 


Pouder of any Peece;with the Length of the Chaſe, andDiameter 


of the bore of any other Peece being given ; To find its Requi- 
fit of Pouder. ; 


For it,fin Fig.3.)as AE: BD::AF:B L.Then,As the Cy- 
linder GE, is to the Cylinder I'D ; ſo is the Requilit of 
Pouder in GF, to the Requiſit of Pouder in IL. But as 
quantity 15 to quantity , ſo is weight to weight beings of the 
ſame kind, Therefore, As the ſquare of A G, in AE, is to 


the ſquare of BI, m BD; ſo is the weight of the Pounder in 
GF, tothe weight of the Pouder in IL. AY. 


The Length of the Chaſe, Diameter of the bore, and R-quiſit of 


Prop, 


(12 }- 


"Propoſition V II. 


The Length of the Chaſe,diameter of the bore and Greateſt Renders 
of any Peece ,, with the Length of the Chaſe and diameter of 
the bore of any other Peece, being given , To find its Greateſt 
Ranaos, 


(In Fig, 3.)Let X Y=Z R;Then,as AEis to B. D;ſfo is the 
Range of the Cylinder HV , to the Range of the Cylinder 
KN. ButasCX isto YX, ſois the Rangeof the Cylin- 
der K N, to the Range of the Cylinder KM. That is, as 
AEin XC, istoBDinZR;,' ſo is the Range of the 
Cylinder H V, to the Range of the Cylinder KM, Buta 
Sphere is two thirds of its circumſcribed Cylinder ; therefore 
the Ranges of the Bullets arein the ſame proportion, 


Propoſition V III. 


'T be Length of the Chaſe, diameter of the bore and force of | 
any = being given ; with the Length of the Chaſe, and 
aiameter of the bore of any other Peece being alſo given ; To find 
its Force, | | 


Here we compare (for examples ſake) the Batilisk with the 
Culverin ; And ſuppoling the | of the Culyeria to be the 
Cube of the diameter of the Bore thereof in half Inches,v7z. 
Iooo. As the length of the Culverin , 1s to the length of 
the Baſilisk in the diameter of the Bore of the Culverin : ſo 
is the fife power of the diameter of the Bore of the Baſilisk , 
to a number whoſe ſquare root is the force of the Bafiliſk, 
comparatively to that of the Culverin; 


C 5 Props 
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Propoſition I X. | 


The Length of the Chaſe and diameter of the bore of any Pecce , . 


with the Time of the ſhot in it's flight - with the _ of the 
| Chaſe, and diameter of the bore of any other Peece being alſo 
given ; To find the Time or duration of the Shot in its 
flight. - 
Suppoſe the time of the Culverin 1000 , As. the ſeventh 
Power of - the Diameter of the Bore of the Balllisk , in the 
length of the Culycrin ; is to the ſeventh Power of the Dia- 
meterof the Bore of the Culverin , in the length of the Ba- 
filisk : So is the ſquareof the Time of the Culverin ,. to the 
ſquare. of. the. T'une of the Balllisk. . 


— 


Propoſition X. 


The - length of a Pecce and Requifit of Pouder being given ; 
To find the Diameter of its Bore, _ 
- Now camparing the Culverin with any other Peece ; As 
the Requiſit of Pouder of the Culverin, is to the Requiſit - 
given; ſo is the ſquare: of the Diameter-of the Bore of the _ 
Culyerinin its length, to a fourth number, this fourth num- - 
ber bing divided by the given length, the ſquare root of the 


quatient 1s the Diameter. ſought. . 


Propoſition X 1. 


The atameter of the Bore and.Requijit of Pouder beino given . 
To fund the Length, nujr of wh 


As the Requiſit of Pouder of the Culverin,is to the Requi- 
lit given; ſo is the length of the Culyerin in the ſquare of its - 
diameter,to a fourth number, which being divided by the ſquare 
of: rhe given diameter,is the length ſought, 


Prop, 


(13) 
Propoſition *X 1 1. 
Th? length of a Peece antRanton being groen .T fond the #; 4: 


meter of its Bore. 
As the length of the Culverin ini the given Rardon, © to 
the length given in the Randon of the Culverin; ſo is the di- 
ameter of the Bore of the Culverin, to the diameter ſought, 
Propoſition XIT1L. 
The Diameter and Randon being given; To find the length, 
As the Diameter of the Culverin in its Randon , is to.the- 


Diameter given in the given Randon ; ſo is the length of the -- 
_ Culverin ,. to the length ſought. | | 


Propoſition XIV. 


The Force and length of any Peece being grven ; To find. \” 
the Diameter of its Bore, - 


* - As the length of the given Peece in the diameter of the -* 
Bore of the Culverin', is to the length of the Culverin.; ſo © 
is the ſquare of the Force given ,' to the fift Power of the Di- © 
ameter ſought. | 


: Propoſition XV. 
The Diameter ana Force being given; to find the Length, : 


As the Diameter of the Culverin in the fift power of the © 
given Diameter, is to the length of the Culverin ; ſo is the - 
tquareof the Force given , to the length ſought, 


— —OSD_— 


Prop} . * 
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Prop. XVI. 
The Greateſt Randon and weight of the ſhot being given ; To find 


the time or duration. 


. As the Greateſt Randon of the Culverin in the ſquare of 
the weight of the ſhot. of the Baſilisk , is to the Greateſt Ran- 
don of the Baſilisk in the ſquare of the weight of the ſhot of 
the Culverin , ſo is the ſquare of the time of the Culverin, 
to the ſquare of the time of the Baſilisk. 


The Time and weight of the ſhot being given, To find the Greateſt 
Randon, | | | 


As the ſquare of the time of the Culyerin in the ſquare of 
the weightof its ſhot , is ro the-fquare-of the time of the 


Baſiligk in the ſquare of the weight of its ſhot ; ſo is the 


Greateſt Randon of the Culverin, to the Greateſt Randon of 
the Baſilisk. -- | 


Prop, AV 11%, 


The time and Greateſt Randen bei 2 given ; To find the weight 
Ra. © | rd 


As the ſquare of the time of. the Baſfilisk in the Greateſt 
Randon of the Culverin , is to the ſquare of the time of the 
Culverin, in the Greateſt Randon of the Bafilisk ; ſo is the 
{quare of the weight of the ſhot of the Culverin, - to the ſquare 
of the weight of the ſhot of the. Baſilisk, | 


PRE, - wind | | . Prop» 
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Prop, XIX. 


The time and diameter of the bore being given ; To fo bo 
length of the Peece, 


As the ſquare of the time of the Calverin in the ſryenth 
power of the diameter of its bore, is tv the ſquare of the 
ime of the Baſilisk in the ſeventh power of the diameter of 
its bore ; ſois the Length of the Culyerin ; » to the oe? of 


che Baſilisk. 
Prop. X X, 
The time and diameter of the boye being given, To find the force. 


As the time of the Culverin in the cube of the diameter of 
its bore , is to the {ixth power of the diameter of the bore of 
the Balſilisk ; ſois the time of the Baſilisk, to its force. 


Prop, X X1. 


The time and length of the Chaſe being gives ; To fond ba dia- 
meter of the bore. ; 


As the Length of the Chaſe of the Culverin in \ the fruare 
of the time of the Baſilisk , is to the Length of the Baſilisk 
in the ſquare of the time of the- Culverin, ſo is the ſeventh 
power of the Diameter of the Bore of the Culyerin,to the ſe- 
venth power of the diameter of the Baſilisk. 


Prop, X XII. 
The diameter of the Bore and force wo: given s oy 0 _ the 


Time. 


As the ſixth power of the diameter of the bore of the Ba- 
{iNisk, is co the time of the Culverin in the cube of the diame- 
cr rot its bore; 'ſois the force of the Baſilisk, to. its time. 
Prop 


ta 
| The time and farce being given ; To find the atameter of the bore; 


As the time of the Baſilisk, is to its force ; ſo is the time 
of the Culverin in the cube of the diameter of its bore, to the 
- fixth power of the diameter of the bore of the Baſllisk, 


Prop. XXIV, 


The Greateſt Randon and diameter of the bore being given ; To 
find the force, We | 


As the Greateſt Randon of the Culverin, is to the Greateſt 
'Randon of the Baſfilisk ; ſo is the.ſixth power of the diameter 
.of the bore of the Baſilisk , to the ſquare of its force, 


Prop, XXV. l 


The Greateſt Randon and force being given ; To find the diameter 
of the Bore. a | 


 Asthe Greateſt Randon of the Baſilisk - is to the Greateſt 
Randon of the Culyerin ; ſo is the ſquare of the force, tothe 
&xth power of the diameter of its bore. : 


Prop. XXVI. 
The diameter of the bore and force being given;To find the Greateſt 
Ranados. | h | | 


As thefixthpower of the diameter of the bore of the Baſi- 
lis&, is to the ſquare of its force ; ſo is the Greateſt Ran- _ 
vT of the Culyerin , to the Greateſt, Randon of the Bali- 
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Prop: X X V- q [. 


The. Tyme and Greateſt Ranaon bring, given ; To find the dr ame: 
ter of” the bore. 


As the Greateſt Randon of the Culverin, in the ſquare of 
the time of the Baſilisk, is to the Greateſt Randon of the Ba- 
ſilisk , -in the ſquare of the time of the Culyerin: ſo is the 
ſixth power of the diameter of the bore of the Culverin , to 
the ſixth power of the diameter of the bore of the Baſilisk. 


Prop, X XVIII. 


The diameter of the bore and Greateſt Randon being given ; To 
find the Time, 


As the fixth power of the diameter of the. Baſilisk ; in the 
Greateſt Randon of the Culverin:; is to the ſtxth power of 
| the diameter of the bore of the Culverin > in the Greateſt 
Randon of the Baſilisk:: ſo is 'the ſquare of the time of the. 
Culverin, to the ſguare.of the time of the Balilisk. 


Prop. XXIX. 


The diameter of the bore aud time being gruem ; To Ga the . 
Greateſt Randon. | 


As the ſquare of the time of the Culverin , ih the ſixth 
Power of the diameter of its bote ; is to the ſquare of the 
time of the Baſilisk, in the ſixth power of the diameter of its _ 
bore : ſo is the- Gteateſt Randon of' the Culverin , to. the 
Greateſt Randon of the Baſilisk, 
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The diameter yf the bore, 


0 © 
Prop. XXX. 


_— 


The diameter of the Bore, weight of the Shot and T's being gi- 


ven ; To find the Time. 
As the cube of the diameter of the Baſilisk ja the weight 


of its ſhot, is to the force of the Baſilisk in the weight of 
the ſhot of the Culverin , fo is the time ” the Culverin to - 


the time of the Baſilisk. . 


Prop, XX X1, 


The time , weight of the ſhot and force being given , To find the 
diameter of the bore.. 


As the time of the Baſilisk , in the weight of its ſhot , 15 
to the force of the Baſilisk in the weight of the ſhot of the 


For wi : ſois the time of the Culyerin , to the cube of the - 
diameter of the bore of the Balllisk. 


Prop. XX X11: 


The Time, diameter of the bore, and wei mY the - ſbot being given; 
| To find the force, ; ; x 


| As the weight of the ſhot of the Culverin in its time » 1s 
to the weight of+the ſhot of the Balilisk in its time, ſo is the 
cube of - thediameter-of the bore of the Bafilisk to the force of 


the Baſilisk, . 
Prop. X-XX 1 11.” 


Tyme and farce bei. ven; To, find the 
_ weight of the ſhot. Nw " 


As the cubeof the diameter: of the bore of the- Baſilisk in : 
its time , 1s to the = ht of che ſhot of the Culverin in its 


time; 10 is the force of the Baſilisk, to the weight of its ſhot. 


Prop... 
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Prop- X XXIV. 


Two Peeces of the ſame length , have their Ranges in 
Reciprocal proportion to the Diameters of thetr Boxes. 


Prop. X XEXY. 


Two Peeces of the ſame Bore, their Ranges are as the 
length of their Chaſes, 


Prop. XXXVI. 


Two Peeces whoſe length of Chaſes and Diameters of their 
Bores are directly proportional, their Ranges are equal , but 
their Forces and Times in reciprocal proportion, 


Prop. XXXVII. 


If any Peece , having conſtantly the ſame force and quan- 
tity of Pouder, be diſcharged ſeveral times at the ſame Ele- 
vation, with ſeveral ſhot of equal magnitude , but of diffe- 
rent weight , as Lead, Iron, Stone, &c. The Ranges upon 
| the plane of the Horizon ſhall be all in Reciprocal proportion 
to the weight of the Short. ; 


Concerning the Morter- Peece. 
Propoſition XXXVIIIL 


If in two Morter Peeces, viz. E and F; the lines AB, 
CD, EF, IH, and HG, be in Proportion as the lines K M, 
NP, QZ, XO andOL, (as uſually they are) ſach arelike 
 Morter-Peeces: If the Requifit of Pouder of 'E, be to'the 

Requiſit of Pouderof F, and the weight of the Shot of E to 
the weight of the Shot of F, as the Cubes of the Diameters 
of their Bores (as they ought to be) their Randons under the 
like Elevations and upon the like planes, will be equal, 

; D 2 OS "Pons. 


1 . , 20" 
1 PropoficionX X XI X. 


The Diameter of the Bore and weight of. the -S hot being grven, 
To find the Greateſt Ranaon. 


If the weight of their Shot be notas the Cubes of the Dia- 
meters of their Bore, as it often happens ; Then, As. the 
Cube of the cer of the Bore of Ein the weight of the 


| Shot of F, is to the Cube of the Diameter of the Bore of 


F:in the weight of the Shot of E; So is the Range of the 
Shot of E, to the Range of the Shot of F. 


— Prop. XL. 


The-Diameter of the Bore and the Greateft Randon being grven, 
\ To find the weight of the Shot. 


As the Cube of the Diameter.of the Bore of E in its Ran- 
don , is to the Cube of the Diameter of the Bore of F in its 


like Randon ; So is the "TC ot. the .Shot of E, tothe 
weight of the Shot of PF. 


Prop. > 4: 3 


The Rinaon and weight of” the Shot bring given 4 find the 
| Diameter of the Bore. 


As the weight of the Shak of :E-::in::the Greateſt Ran- 
donof F, is to the weight of the .Shot of. F in the Greateſt 


Randon of E ; ſo is the Cube of the Diameter ob E to 
the Cube of the. Diametcr.of F.,. 


Prop. 


(22) 


Prop. X LI1T. 


The Diameter of the Bore and weight of the Shot being givewn; 
To find the Time of the Shot inits flight, 


As the weight of the Shot of E,- in the Cube of its Dia- 
meter , is to the weight'of the Shot of Fin the Cube of its 
Diameter ; So 1s the Square of the Time of che Shot of E, - 
tothe Square of the Time of the Shot of F ;. when under the 


like Elevations and upon the like Plaines. . 


_ —m— k = INEEY at... ſt 


Concerning the ſhooting of Granados out 
of Long Cunnes,: as ſuppoſe a Cannon 
and a Demy-Cannon, &c.. whereinthe 
Requiſits of Pouder are . found by 
Prop. VI. 


Prop. XL IIT. 


The length of” the Chaſe , Diameter of the Bore, and the weight © 
of the Shot being given; To-find the Greateſt Randon. 


As thelength of the Chaſe of the Cannon in the ſquare'of 
its. Diameter , - in the weight of the Shot of the Demy-Can- 
non , is to the length of the Chaſe of the Demy-Cannon'in. 
the ſquare of its Diameter , in the weight of the Shot of the. 
Cannon ; ſo is the Greateſt Range of the Cannon, to tae: - 
Greateſt Range of the Demy-Cannon, 


Prop: z 


(22) 
Propoſition ELIY. 


The length of the Chaſe, Diameter of the Bore and Greateſt Ran- 
: aon FL, . To find the weight of the [bot. 


As the length of the Chaſe of the Cannon, in the ſquare 
of its Diameter, in the Greateſt Randon of the Demy-Can- 
.non , isto the length of-the Chaſe of the Demy-Cannon in 


Cannon; ſo is the weight of the ſhot of the Cannon, to the 
weight of the ſhot of the Demy-Cannon, 


Prop. AL V. 


© The l-ngth of the Chaſe , Greateſt Randon , and weight of the 
ſhot being given; Tofind th: Diameter of the Bore, 


As the weightof the ſhot of the Cannon in its Greateſt 
'Randon , in the length of the Demy-Cannon ; is to the 
weight of the ſhot of the Demy-Cannon in its Greateſt Ran- 
"don in the length of the Chaſe ofthe Cannon, ſo is the ſquare 
of the Diameter of the Cannon, to the ſquare of the Diame- 
ter of the Bore of the Demy-Cannon. - 


Prop. XEVHL. 


"The weight of the ſhot , Greateſt Raxdon, and Diameter . of the 
: Bore being 9iven ; To fizd thedemgth of the Chaſe, 


As the weight of the ſhot of the Cannon in its Greateſt 
Randon, in the ſquare..of the Diameter of the Bore of the 
.Demy-Cannon, is to the weight .of the thot of the Demy- 
Cannon in its.Greateſt Randon , inthe ſquare of the Diame- 
Vo. -terof the Boreof the Cannon , ſo is the length of the Chaſe 


Fl of the Cannon, to the length of the Chaſe of the Demy- 
ff © Cannon. "In Prop. 


- 


' the ſquare of its Diameter ,- in the Greateſt Randon of the 


(33) 
Prop. XL V 11. 


The length of the Chaſe , Diameter of the Bye; and weight of 
' the ſhot being given ; To find the Duration of the ſhot in its 
flight in the Atr. 


As thelengthof' the Chaſe of the Cannon in the ſquare of 
of its Diameter, in the Cube of the weight of the ſhot of 
the Demy-Cannon ; is to the length of the Chaſe of the De- 
my-Cannon in the ſquare of its: Diameter , -in the Cube of the- 
weight of the ſhot of the Cannon ; So is the ſquare of the 
Time of the Cannon ſhot, to the ſquare of the Time of the 
Demy-Cannon ſhot , when under like Elevation and upon- 

like planes. - 


Prop. XEVIII- 


The Diameter of the Bore , weight of the ſhot , and Time being . 

geven ; Tofind the length of the Chaſe, 
_ Asthe Cubeof the weight of the ſhot of the Cannon, in 

the ſquare of irs Time, in the ſquare of the Diameter of the 
Bore of the Demy-Cannon ; is to the Cubeof the weight of 
the ſhot of the Demy-Cannon, in the ſquare of irs Time, in 
the ſquare of the Diameter of the Bore of the Cannon : ſo is- 
the length of -the Chaſe of the Cannon, to the length of the 
Chaſe of the Demy-Cannon, 
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(24) 
. Prop, XLIX.. 


The length of the Ghaſe, weight of the ſhot, and time being given; 


| Tofind the Diameter of the Bore, _ 


As the Cubeof the weight of the ſhot of the Cannon , in 
the ſquare of irs Time , inthe length of the Chaſe of the De- 
my-Cannon; is to the Cube of the ſhot of the Demy-Can- 
non in the ſquare of its Time , in the length of the Chaſe of 
the Cannon: ſo is the ſquare of the Diameter,gf the Bore of 
the Cannon , to the ſquare of the Diameter of. the Nemy- 
Cannon, 


Propoſition L. 


: The length of the Chaſe , Diameter of the Bore and Time being 


given , To find the weight of the ſhot. 


.. As the length of che Chaſe of the Cannon, in the ſquare 
of the Diameter of its Bore, in the ſquare of the time of the 
Demy-Cannon ., is to the length of the Chaſe of the Demy - 
Camon, in'the ſquare of the Diameter of its Bore, inthe 
ſquare of the time' of the Cannon: ſo is the Cube of the 
weight of the ſhot of the Cannon , to the Cube of the weight 
X'the ſhot of the Demy-Cannon, ; 


Thus 
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rTHus have I ſet down fifty Propoſitions' concerning 


practical Gunnery , every one of them new, and not 
done as. I know of by any other ; I could produce many more, 
but here I ſhall briefly ſhew the uſe of. ſome of theſe. By 
the firſt four, from any ſhot made we find the Greateſt'Ran- 
don; By the V, we ſtrike any place at demand, without 
whichno Rational man can account himſelf 'a compleat'Ca- 
nonier ; By the V I, we give every Gunne its due Charge, 
and without this no man can , ſo readily as he ought , be able 
to hit the mark conſtantly and according ito Art: By the 
V IT, a Gunner may know which of his Gunnes will reach 
the Enemy; By the VIII, X X, XXIV, andXXXII, 
he may know the Execution or-Force of each Peece, and ſo 
to make choice of Gunnes for his purpoſe ; By- the I X, 


XVI, XXII, XXVII1T, and XXX, hegives the thot 


of every Gunne its due time, ſo that diſcharging many Peeces, 
their-ſhot may arrive-at the Enemy at the ſame time : By the 
XI, is Reſolved that which GOUNT MAURICE. 
PRINCE ff ORANG Ecndeavoured todo, by cutting 
a Gunne ſhorter -foot -by foot, viz. A quantity of Pouder:-, 
and the-Diameter of-the Bore being given ; To find the length 


of the Peece. Hexham Part 3. pag. 3. 


- Asalſo, at the end of Military Diſcipline, pag. 68. it Is 
thus. It hath bzem obſerved by a Noble man who Related it tv 
me, that a Field Guzne eighteen foot long , and cut ſhorter foot 
by foot , did always curry its {bet the farther, till it came to be 


_ eleven foot long, and then tt began not to give ſo great a Renge. 


Alſo , that where the Gunne is found moſt to furr with many 


_ ſhuotings off with Pouder , there it ought to be 'cut off, the Re-- 


mainder being the proper length Requiſite. | 
Bur here wedbo it at an eaſier Rate than to cut Gunnes fhor- - 
ter foot by foot.; as alſo we may be very ſure, thaz a Gunne. - 
cannot be too long, if -it hath ſtrength to bear its Requilitof - 
Pouger. | L 

"By the XXX VIIT, We learn the nature of Mortet- 

Peeces: By the XXXIX,XL,XLIand X LIT, is ROE. 
| E tne 
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theuſe of the ſame: By the XLI1I, 


hvered a method of ſhooting Granados out of long Gunnes, 


By this a Gunne-founder. may tound Gunnes according to 


demand, either for: Remze , Force , or Time, 


either with Great ſhot or. Granados,or with'ſmall ſhot ont 
of Great Gunnes,do.ſtrange execution on an Enefy at a con- 


| fderable difance; 


By this, from a Caſtle or Fort , taking the diſtances at lei- 
fare to.all ſuch places by which an Enemy may approach , the 
Eneray mey receive ſo much detriment that it wiil be impoſſi- 
te for him to be Maſter of. that Fort or Caſtle by Storm. 

The like.ſervice may be done from any Caſtle or Fort upon 
Ships at.Sea.,. at great diſtances. ? 

By this may an Army and the General himſelf in his Tent 
be extreamly annoyed, although at 4, 6, or $ mules diſtance. 

By this a.Fire- Maſter may lay his Granado or Fire-ball ar 
any place at demand, and give its Fuſce its juſt-time. 

By this. the Commander of an Army may ſpeedily win the 


Field ;- performuunexpetted Batteries at great diſtances , and 
deſtroy many of his Enemies before they think themſelves 


within the reach and danger of the Artilery. 


And this may be alſo of great uſe and advantage at Sea or 


i Sez-faghts, though there the Direction of a Peece is al- 

ways leſs certain than at Land. | 

Et any ſhould ask how.I came. to-know theſe things being 
. no practical Gunner, e&c. It is anſwered: 


Firſt ;. They are proved -by Mathematical Demonſration , 


which is more ſatisfaQtory than Mechanick tryal. . 

2. Thatexperiments might not be wholly negleQed,T made 
a Tube in form of a- Parallelepipedon, Þ meaſured the middle 
fromeach end thereof ,. AY that middle'/point I meaſu- 


red equal diſtances towards each end , there I made holes into 
. which Iput in like pinns.with equal holes pierced through : 
 Ifer this Tabe exattly Horizontal; keeping it always full of. 
wates.; Then Iobſerved that the two ſtreams of. water iſſuing. 
">. rom: 


nos — em 


}Y this new Artand Method of ſhooting, may Cannoneers 
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from thole pipes were coincident at the plain of the bottom of 
the Tube, Torricelius De motu aquarutm. 

' 3+ Imadetryal by aSteel-Bow ſetfaſt in a Carriage, The 
Ranges equidiſtant above and below 45 degrees being equal 
upon the plain of the Horizon, and every where agreeing 
with the Parabola, | 

4+ By a Braſs Gunne founded at'my own charge ; having 
found (by the 5 ) the degree of Elevation or depreflion, I or- 
 dered it thus : I made a Cylinder of wood about a foot and half 
| long, very fit for the Chaſe of the Peece, about half the 
length I took away half the thickneſs of this Cylinder, there- 
_ unto Lapplyed and made faſt a true plain with a Plummet and 
with two pinns to hang the Quadrant on ; This Cylinder be- 
"ing put iato the Muzzle of the Peece, the plain pur vertical by 
its Plummet, and a-ſmal Teleſcope applyed to that plain, 
oives the direction and Elevation of the Peece preciſely ; 
with ſcrewes I ſet both Peece and carriage fo faſt that it mo- 
ved no more than the Earth, and thus I layd it to paſs. | 
By this means may Carriages be made at a cheaperrate than 
formerly, and thart mighty Engine the Gunne be ſet firm 
and faſt , for the making of a ſhot readily and perfectly accor- 
ding to Mathematical principles , without which the whole 
Art of Gunnery is extreamly deficient, 
Laſtly, I cauſed a Pendulum motion tobe made with two 
whee!es, to meaſure the Time of the ſhot in its flight , and 
ſo to give both ſhot and fuſee their juſt times, 


= (2$) 2s 
| | ws . : & A. 2 5 | ad-leni he 

| A Table of the Names, Diameters of the Bores,. and-tengtn 
F of the Chaſes of 12,ſeveral Peeces of Cannon : with their 
* Requiſits of Pouder:, Greateſt Randons , and Compara- 
tive Forces and Times, by! Mathematical Demonſtration. | 


Es th- | Requifit} ar, |[Compar.| 

STERILE 
Fn Feet. | PoundsMiles | . | 
[x Rabbiner. [1.75 |_3_| 9:333|3-769|_ 390589, 
[A Falconet. . bh: 0.580 4.398 wh r4595; 
FA: Falcon... | [2:75 | 6 | 1.64614-797] 166 fad 
Mon 15s [8 | 2:622[5 864] 238] 5097, 


IA; Saker... 
A Demy-Culverin. 
nn nem 

A; Culverin. 

A- Demy-Cannon. 

A Whole Cannon. 


A.Cannon Royal. 18. | 12 '27.864z| 3-298] 3382. 202 


+1 + 3p 20g 4.75 | 16 1-3.098 7.407] 1061}. 1443 
TT ns 23.5 18.041 11.233] ;187 1957 


For further Explanation of this Table; In the firſt Column, 
we haye the Name of each peecc; In the ſecond the Diametcrs 
of their Bores in inches and decimals otan inch; In the third, the 
length of their Chaſes in feet and decimals of a foot ;. In the 
fourth.the Requiſit of Pouder to each Pcece in- pounds and de- 
ctmals of a pound, ſuppoling four pounds to be the Requilic of 
the Saker, In the firſt, their Greatcſt Randons, in Miles and. de- 
ctmals of a Mile, ſuppoling the Greateſt Randon -of the Saker 
5-Miles,65 4paces,as it hath been found by many experiments; 
In the ſixt,their comparative Forces one to another when taken 


in like places; Inthe ſeventh, the comparative Tizaes of the 
Ranges of their ſhot in like Elevations, . . bj. 


> £97 
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Ob os nit this) new M chod- f | 
| Lara Anſwered, 


 Obje ections. 


I. That it is iripolible. ; 
- 2, That the Ranges can not be ſo "6; 
3. That the wind. hinders the li fight of . the Shot , that: 
no OR ſhort can be made at hte great diſtances. + 
That it will be ſo troubleſom, that it cannot be uſed ſo. 


nity as ſervice requires. 


- all © 


1. To the firſt ; That - mn Objection is , for want of- 
Art , Experience, and a due confideration. - 

2. That the Ranges are: ſo great, we prove from many- 
hot made with ſeveral GreatGunnes , eſpecially with the Sa- - 
ker, as in the firſt , ſecond and third Propofition 5 which ſhot + 
were made with care , by Eldred Gunner of Dover Caſtle; 
then, from the Complication by the ſeventh , which-no-ra- 

tional Mathematician candeny : Further , by my own expe- - 
rience ; A: Braſs Gun which I cauſed to be founded-, being 
but 17 inches; in the Chaſe, and three inches three tenths of an -- 
4 inch in the diameter of the Bore (which is a Saker- Bore of the 
+  lefler fize) with three ounees-of pouder, Ranges a Braſs ſhot 
| ſomewhat more than a+ Mile, ſo. then', if this quantiry of 
pouder and length of: Chaſe be - taken fix-told , & Peece of: 8 : 
bs foot and an half in the Chaſe, the Diameter of. the Bore - 
2} being three inches three tenths , with one pound and two oun- - 
ces of -Pouder,, Ranges its ſhot more than ſix Miles, by - 
Prop. XXXV. But the Requilit of Pouder of ſuch a Peece, is- 
near. 


 Bfes of an inc 


 which:if we calculate the Impcrys of a Cannon-Royal 
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neirg pounds by Prop. VT. therefore let any rational man 


- make w_ andgive every Peece its.due © , ferting the- 


Peece- faſt and making the Bwllet fit, and he.hall find the 
R 


anges and Forces to be nmch greater than whatT hereſer 


down : forI charged a Peece of 8 inchegja length im the Chaſe 


and four fifths of an inch in the Diameter of the Bore, 


with one-cighth part: of an ounce of Pouder , and a ſmall 
. Granado of an ounce weight, cloſing the pouder with a tam- 


pion -of Cork ; this being diſcharged., ranged that Granado 


; more than half a Mile. 


' Talfo charged a Peece of 18 inches in the Chaſe and four 

4 Diameterof the Bore , with one eighth 
part of an ounce of pender and a fit lead-ſhot and laid it Ho- 
rizontally, diſcharging it againſt a brick-wall at threeſcore 


-yards diſtance, and could not diſcern the ſhot any whit to de- 
_cline, it never miſſing the mark more than three inches. 


Here could produce many more experiments , and they of 


different kinds,all proving as well the greatneſs of the Ranges 
*as the exactneſs oft the flight of the ſhot of Peeces of all ſorts; 
' but theſe may here ſuffice : only note by the way , that the 
- common ſuppoſition of Gunners is , that the Diameter of the 


Bullet-ought to,be one twentieth part leſs than the Diameter 


.of the horegt the Peecc ; which need notbe , for I made the 


atoreſad ſhot very fit and ſo uſed them. 


3» That the Wind hinders not the a of the ſhot as S 


objected; I bave made more than an hundred ſhot, and many 
in very windy days at. near half a mile diſtance, and could 
never find the-Buller to. be any whit hindered by the wind : 
And if we conſider with what violence and in what ſhort time 
a Bullet is in its flight. , we may. caſily apprehend the wind to 
have little or no hold on it. Alfo , from common experience, 
we tind:the Wind ſ:\dom throws, down houſes, though :they 
: be vexy old, yet, + Cannon Bullet ſhot out of. a Cannon, will. 
throw down a Caſtle Wall; And laſtly, thoſe ſhot which 1 
mage with the aforementiqned Gunne wath 3 OUNCES of Pou- 
er, commonly {truck the ſhot 4 leet; into the Earth , from 


by 
the 


| | (C323): - | 
the hereof, we ſhall fiad the frce thereof to be 27 times 
greater than the ſtnpetus of thar Peect, from which we may 
very well conclude,a Cannon Bullet flies with greacer force 
than for the wind to drive it out of its way. Herenote, the 
Wind and Air takes hold of Bullets as ſquares y but the torce 
is as Cubes, and that under a five fold conſideration, . 

4. That it is not ſo troubleſome , &c.:.If we conſider the 
notable execution that may be performcd by this method, we 
ſhall find there is no compariſon between this and that whicl: 
Gunners commonly ule; for their common way , 1s to make a 
ſhot by gueſs, and then tomend the nextas they ſce occaſion , 
or elſe uſe ſuch tables of Randons as are contrary to all truth 
and demonſtration : But by this new way, we take the di- 
ſtance and then give the Peece its juſt Elevation according to 
Art by Prop. V; by which one Peecc of Cannon in one hour, - 
will do more execution than by che uſual way infix , although 
they make more ſhot in every hour. . | 

Hus have I ſufficiently anſwered thoſe four Objections , - 

 Andhere I affirm from Art and Experience , 

Firſt, that the Wind, Air, ſhaking of the Earth and Pecce, 
and all other impediments conlidered , a: Canonier may ftrike 
the mark at all times, within. twelve paces in-a Mile, in any 
diſtance within the reach of the peece: and chus may a Caſtte 
or Fort, ora Brigade of Men be annoycd;:at one , two, of 
three Miles diſtance. | 

2. That no Battcrics or Approaches within the ſaid diſtance 
vf one two or three Miles, can be raiſed, made or carried on, 
without great loſs of men to the beſieger , if the belteged have 
Cannon-Royal, Cannon, Demy-Cannon, -. Culverin , .or . 
Demy-Culverio. 

3+ That all other ſtratagems yet publiquely known, will be 
of litcle validity againſt the beſteged,becauſe they being readily 
prepared , their great Gunnes will make ſuch irrepairable- - 
breaches upon the beſiegers, that their. work will be to little oz ..: 
no purpoſe, | 

4. Bur as well modern as ancient Writers of Fortification, -. 
give much ſborcer luvits than one two or three Miles, both eu q 

£0... 


— 


 admirat.on for advantage ſake, 4nd 
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the Redouts and Breaking of ground for their Approaches ; 
vie, Gonldmah, Lib, quart. pag.” 317. begins to break ground 


at 200 Paces or leſs, ' Hexham Part.” 2. Pag. 37.” breaks 
ground at 90 Rods. Military "Architefture, Pag. 47. opens 


' the Trench about 200 Paces from the Town. The Author 
of Embhiridion, Pag. - 42. ſayes at musquet-ſhot; | But Sir 


Fones Moor in his Modern F whe 19 , Pag. 18, atg. ſayes 


the length of the-Port of a Muſquet doth:not much'exceed 160 
. paces , and Pag, 102.'at2 , that the line of Contravallation 
; called the breaking of ground , 'is tobe choſen beyond Muſ- 
:quet-ſhot or Falcon from the Town ,- and Pag.' 103. at 4, be- 
.gins the line of Approaches 240 Paces from the Town. 


5+ Therefore, all Engineers as well ancicht as Modern(werc 
they now together alive) muſt begin their works again , and 
contrive ſome other-Mackinations ,' to countermand the force 
of this violent Engine the Gunne thus managed. 
-6.. Touching Fortification ; It was not my intent in 1672, 
when this work was firſt preſented to the view of his Grace the 
Duke of Monmeonth:; it indeed being in it ſelf (at the beſt) ſo 


, mean a thing , that there is no more of the Mathematicks ap- 


plicablethercunto, then the uſual Dodrine of plain Triangles, 


_ and themeaſuring of plain Solides, with the help of common 


ditching andbanking z ſothar,the meaneſt among Mathema- 
tical fancies,areſufhcient for the carrying.on of all manner of 
fortifications whatſoever. : 

7- Nor was my intention any thing of ſportive fireworks, 
or more plainly Squibs'and Crackers ; that being in it ſelf fo 
very mean,that it eHlsto its affiſtance little elſe than meer dirt 
and drudgery. - Sa oe op 


8. My Intention was this herein contained , which I have 


brought thus forward in order to a nearer compleating of the 


Art of Gunnery , wherein I am very well aſſured, I havedone 
more beiog a. private perſon, than all the Engineers and Gun- 
ners with theiriyearly ſalaries and allowances;fince the firſt In- 
vention of this Warlike Engine, and Lhall (God willing) as 


time and opportunity gives leave , do much more : this being 


done to ſatisfy my ſelf, and publiſhed for the defence of my 
narlve Country. , without having any mans patts or perſon in - 


— 
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And for the Conſtrution-of. the Tables of Projeition , take theſe - 

mms Ker. oo oO 
| For Aſcents, Fig. 2. - - 
"N, the Parabols LOF: ZK, KF, and GH the greate 
 Alticade being given; we find all the lines KO; then 
ſetting all the lincs Z K and K On a Table,the Angte KZR 
will be found ,” as hereafter ſhall apgear, 

-But here obſerve that the lines KD have their ſecond dif. 
ferences equa], as is proved by the following Tabls, In which 
let A be equal toZ F, and B equal to the fſubdiviſionof Z F. 

In the firſt column are theReRangles;lIn the ſecond, theEirſt 
differences; In the third, the Second differences and they equal. - 


'N YN 
FTE Fa Dif. |Second Dif. 
= Q [own —- 
[> 0 ERS AB —1E? | 


4AB_— 16Þ. P———ERT TT 
FAB EE _—EE 
6AB m_ < —j—2 Þ?, 


10A,B —100B, 
ennymtomnt egreſs <ee, P: 
9 AB Ot, 81 BE. FR Rr, +—2 B?, 
8AB — 64Bl—- 5 BB 
7 A.B FI 4Q BY EN Eo on _ B2, ; | | 
SAD — 368. 


; == 25 B. — — 
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Ts findthe Second , and any of the Firſt Differences at Deman 2 


For the 87th. Degree of: Elevation; Let Z F be. equal to 
209057: the ſubdiviſion Iopoo : and GH the greateſt Alti- 


tude 997261, 
To find the ' ſecond Difference ; obſerve the third Column, 


that 1s, ſquare the.ſubdiviſion 10000: the ſquare is 100000000, 
doubled 200000000, 


"'Z G 1045285 5. 019235 | 
Its ſquare—.———10.038470 

200000000————$,301030 

GH.997261- ——5.998809 

. 14. 299839 

—--- fer ax 


The ſccond difference, 18254.5 


To find any of the Firſt Diforewces at D emand ; ſuppoſe the 9th, 


—_ ve, 0r Ioth, incluſive, 


Obſerve the ſecond column} A B—1 9B?, Ko 15, the 
product of the whole baſe in the ſubdiviſion , leſs the ſquare 
of the ſubdiviſion in the double of the number of terms, 
amore by 1 excluſive, or leſs by 1 incluſive;thus, 2090 nA 
leſs 1900000000, is 190570000, Then, 

The ſquare of .Z G,—— —————1 5384750 
"The Altitude of the Parabola,G H———- 5.99880g 
.The number now found, 190570000-—--8.280055 


14278864 
4- 240394 


The firſt difference 17393: 8: 
Then, by Addition and Subdution ; , may Alf: the Alti- 
tudes (for that degree) be found , as appearcth by the Cor 

pmnes of the forme: Table. . 
. | a 4 A - ÞDut 
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Bat otherwiſe to find any of the Altitudes, ſuppoſe the 9th. 


" Obſerve the firſt column , 9AB leſs 81B*, That is, the 
product of the whole baſe in 9 in the ſubdiviſion, leſs the 
ſquare-of the number of terms in the ſquare of the ſubdivi- 


ſion: thus, 


209057, in 9, in 10000, Fic —- 18815130000 

Leſs 81:in 100000000, thatis——— $100000000 

Their difference LS —————— ————1O0715130000 : 

IO7I5130000 --—--19,029997 

The Altitude of the Parabola, GH. ———5 .998809 

| I 6.028806 

| The ſquare of ZG, ſub _———— —10,0338470 

The Altitude, K O.- 977995- ——5 990336 
To Calculate the Table for Deſcents: 

In the Parabola BZ HPFE, the Anole of Elmwation or 


Dep reſſonGZ TI, together with the lines Z G and G I, and 
_ Deſcent _ P being given; To find PV=TC. 


Suppoſe the Angle G Z 1 3 degrees, Z G 1045.3 fer?, G H, 


2% & 7ere, £ t=h D. 10000, and the Gubdiviſion 

Z P=U LL. 100. 
The Log. of the ſquare of Z G, is 6.03847 
The Log. of G H Subſtract.— - —4376: 
The Log. cf the Parameter Y _— 4.60086 
H GG L=H L. Log. Add = 2,TO514. 
Take the halt of this Log.- —— 6.70600 
L V (by 11 Prop. 1 1 Apoll. )2254— 3.35300 


L P=ZG— = ——— 04 
The Sum is ÞP V———-- 3299. for Elevation. 
The Difference, PV- ——1209. tor Depreſſion, 


Then,by all the lines Z P = PV, the Angle CZAorits 
complement G Z 1, may be ſound, as'in that for Aſcents. 
If 
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For Concluſion to: this Treatiſe, 


If any one elſe ſhall arrogate to hineſelf, the knowleds of what is: 
F kobis KH afore this was pub'iſhed ; let him reſobve theſe. 
Iwo following - ropoſutions, VIZ, 


Firſt (In Fig.2) ZC, CE and the Angle CZ A; .be-- 
ing given, To find BC: Let CE=A, CZ=B, the tan- 
gent of the Angle CZ A=T, the Radius =R, and B C=7, 


Then ALL +B D; HF ag. G in the Diagram:Further, 
| -W | n 
As. R: Tx: =-:Gl.in the Diagram ; that jg 


- 
| —Z T-j-4B : 
'=G H, and? HD in the Diagram, Then . 
BE | ob. 62: | 2 Rl-2 AT Rl. 
ARSAZRIPR _y ingtPI2AZRER_y », the 
AT—ZT  AT—ZT-j4BR 


Es : ek. A*-\- 2 Az 
i114. of the f. Apollonins « Therefore - — 
T4. or the. 1 Or: 4 F- AT=ZT-[-4BR.. 


nl Folk | This being Redaced riſcth to an AdfecteJ 
AT—ZT | | 


ſquare Rquation. But the third Propofition hereof Reſolves 
it. without Algebra. I deſire-him to do the.like in other nſe- 
ful Propoſitions riſing to a ſquare. Adfetted Equation , but 
chiefly (as to our preſent purpoſe) the .5 hereof, or ſhew the 
reaſon why it cannot be done. - | 
Andfecondly ; The length-of the Chaſe, Diameter of the 
Bore, Requiſit of Pouder and Greateſt Randon of .a Can-_ 
non, being given, as alſo thedimenfions of a Morter-Peece 
or Bombard; To find the Requiſit of-Pouder and Greateſt 
Randon of this Morter-Peece or Bombard. | 
And if he cannot reſolve theſe; Ihave them both in-readi- - 
_nefs, withother of the like kind, O_o 
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Exactly calculated and their 
Uſe exemplited , 
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Thee of the next following Table, for 


finding the Greateſt Randon by the Ele- 


vation and anſwerable Randon of any 


Peece, isthns : 


Gainſt the Degree of the given Elevation on the leit 
A hand, and under the minute , or tenth of a Degree on 


the top ; or, againſtthe Degree of the ſaid Elevation on the 


right hand, and over the minute , or tenth of a degree in the 
bottom ; find the Tabular Horizontal Diſtance. : 
Then ; As this Tabular Diſtance, is to 2000 , So 1s the 


given Randon of the Peece, to the Greateſt Randon ſought. 


Example. 


A Culverin Elevated 10 Degrees and 5 tenths or 3o mi- 
nutes, laying his Ball at. the Horizontal Diſtance of 1734) 
Paces ; To find his Greateſt Randon., 

In the Table, againſt 10 Degrees on the left, and under 
5 tenths on the top, is 717, the Tabular Diſtance. 


Therefore; as 717, is to 2000, Sois 1734, to 4837 Pa- 
ccs, the Greateſt Randon of the ſaid Peece. 


The ſame would follow if the Elevation had been 79 De- 


grees and 5 tenths, ason' the right hand and in the bottom of 
the Table. 


The Uſe of this and the other Tables for making of a 
Shot at any place at demand 


hereof after the Tables. 


» ſhall be ſhewn in, the latter end. 
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O @ 7 $45 27 | 3 35 | 421 49 =} 553 50 S931 
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2 209 | 216| 223] 239 | 237 | 244! 251] 258 | 265] 271 | 273 86 
q 279] 235 j 225 1 2994 306 j 313 [2:04 2003 2000 200 0p Sy 
5 347] 354| 361 |] 368 | 375 | 352} 338] 395 | 402] 429] 415 84 
6 416] 423] 429] 435 | 443 4591, 457 463 | 472] 477 | 484 - 83 
7 484 | 4gt | 497 | 504 | Fir | 5ISf 524] 531 | 538] 545] 551 $2 
8 FSI} 558 | 555 | 571 | 678] 585} 5or| $98 | G55 tr | G18 8x 
9 | 618 | 625 | 63 638 645 651 O58 | 664 | 671 _677 _654 £95 
10 654] 6gt | 697] 704] 7lof 717] 723] 739] 736| 743 | 749 79 
I 749 | 756 | 762 76g 775 | 781 | 788| 794 | Sol] 807 | 513 78 
12 813 | 8209| 826] 833] 839] 845] B52 | 858 | 864{] 870 | 8677 77 
13 877 | 323 | 889] 896] 902 908| gi14| 920 | 927] 933 | 939 76 
14 92] [945 } 9914 997] 64] 9791 oor ont el nw 75 
I5 | Loco | 1026 | 1912 f1o18[t024 f 1030 | 1036 [1042 | 1048 | 1054 | 1060 74 
16 | 1o6o | 1066 | 10721078 [1083 | 108g | 1535 [Lot | Hop | tilg | 118 73 
17 1118 1124 | 1130 1136FI1qt f 1147 | I5 [ilgg | 1164] 1179] 1176 72 
18 [RY Ilol | 1187[1192 [1198 | 1294 | 1299 [215 | 1220 | 1226 | 1231 21 
#19 1231 | 1237 | 1242$1248 [1253 f 1259 | 1264 [1269 | 1275 | 1280 | I286 _ 
20 ; 1286 I291 | 12961302 [1307 | 1312 | 1317 [1323 | 1328 | 1333 | 1338 63 
21 1338 | 1343 | 13491354 [1359 1364 | 1369-[1374 | 1379] 1334 | 1389 «@” 
22 | 1309 | 1394 | 1399] 140411409] 1414 | 1419 [1424 | 1529 | 1434 | 1439 G7 
2 1439 | 1444 | 1448]1453 [1458] 1463 | 1457 | 1472 | 1477 | 1482 | 1456 C6 
2 1486 1491 | 1496[15co [lgog | I5og | IFI4 [i5lg | 1523 | 1525 | 1532 65 
2 1532 | 1537 | 1541 [1545 [1550 f 1554 | 1559 | 1563 | 1567 | 1572 | 1576 64 
26 | } 1576 | 15d0 | I585 [1589 [1593 | 1597 | 1601 | 1606. [610 | 1614 | 1618 63 
2 1618 | 1622 | 1626 [1630 [1634 | 1638 | 1642 | 1646 | 1650 | 1654 | 1658 GL 
28 ' 1658 | 1662 | 1666 [1670 [1674 | 1677 | 16$1 | 16>5 | 1E89 | 1692 | 1696 G1 
29 | | 196] 1750 | 1703 [1707 [1711 $1714 | 1718 | 1721 | 1725 | 1729 | 1732 _ 
IC 1732 1736 | 1739 [1742 [1746 1749 | 1753 1756 | 1759 | 1763 | 1766 59 
” I 1.766 | 1769 | 1772 [1776 [1779 | 1792 | 1785 | 1788 | 1791 | 1795 [1798 58 
J2 ' 1798 | 1801 | 1804 [18-7 [18io | 1813 | 1816 | 1818 1021 | 1824 [1827 |*] 57 
33 | 1827 | 1830 | 1833 [1836 [1838 | 1841 | 1844 | 1846 | 1549 ] 1852 | 1854 56 
34 1854 | 1857 | 1860 [1862 [1865 | 1867 | 1870 | :872 | 1875 | 1877 | 1879 55 
35 1879 | 1882 | 1884 [1886 '1889 | 1891 | 1893 | 1896 | 1898 | 1960 | 1902 54 
26 1902 | 1904 | 19665 [1g08 [1911 | 1913 i Ig15 | 1917 | 1919 | 1921 | 1923 53 
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33 1941 | 1942 | 1944 [1946 [1047 |] 1949 | 1950 | 1952 | #953 | 1955 | 1956 Fl 
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42 1989 | 1990 | 159 [991 [1992 | 1992 | 1893 | 1994 | 1994 | 1995 1 1995 47 
| 43 | 1995 | 1996 | 1996 ow 1997 [1997 1948 | 1995 1999 1999 | 199) 46 
44 \} } 19991 19991 1999 j1999 J:<cO 2009 | 2556 | 2000 {| 2000 2CCO | 2000 | 45 
A: : [20-12 i8{|12|] 6 Grad. 
Min.' | 60| 54 | 48 | 42 1361 39 | 24 | 16 FELL. 
Dee jJrwe[o | [2 [6 freer 
A 2 | 


LZON, 


ecions above the Hor 


x 
3 


Pro 


MN 
W 
"EY 
9s) 
Sad 
—_— 
< 
HP) 
Cen 
© 
E 
ſW 
x 


COP PEEL.” . x 


UN cate WA Tha 
TE OE. noe 


m 


—_ 
__ Gs om ” "= —_ - £40 pert He OP mY 
© 4000 i GD EE arr rg = ' ——_——_y 


jo As EET wo rt * ain 
Ly 


. C4] 


oy Io Ns - Ha 7 i Horizon. 

A Table of the Alticudes of Projections above the 

EPI  __ Degrces of Elevation. ” 
7”, & JAR mw - p— 

: iz [2 [3 [4 EEE 
E8 en Ge eee ——— 
LA { "4 Ry. $ | 0 L | I 7 i L { - - 

Toll = | | 4 2 
Rh W123 + 2 2 2 8 2 - 

| i 2 S-1 4 | ; 
DEC A. - - E-; 6-1 8 
40 ; | | « > | Q 
. os nd how Mem oo Ta 'L Pa 10 
69 + x 2 3 4 | - 

| O "I 2 4 F |- 6 2 9 \ BD. 
4 TT 3 4 " Fj 6 EO 1x | +8 

” 6 _ 9 Et x2 14 

0 L141 4 ; 
109 + et ® 163 | 8 nnd] 
: | "RS | S-+--$0 2 X.4 I 
I1iO' 1 : @ 5 7 17 
120: I 1315 71 4. 1} 8 as 
£ O 3 F » 9 12 I. Ivo IT 9 |; 
HIER HAI CE 
= 2 7 IO | I 3 15 I9, 2TI | 
| IFfO  - Fon Eee ah. — 
69 2.j F 8 1- 20 | x3 _ I9| #2 
_ 2 | F $ } ns 14 | 17 20 23 1 
I 50 Rs 4 og! xn 14 | 195] 21] 2+ } 
= E =: $ 25 | 
JO \ y- I Xt F 
| | xx} I5 IS | 2 7 
210 4 j ir | uf | x9] 22| 26 5 ; 
- ; - +}, Tt | x5 9 23 23-1; 
230 PP; II L IF I9 | "It 28 q 
240 2 | 
O 2 6 | SO FI a. * 
2 ST LT 
; Y 6-5 1064 11 10 2 28 
260 10 | 15 [19] 24] 29 | 
270 T F x 0 
| e | 10} 14] T9] 24 p 
af 4 ; 14 I9 24. 2 Dx 
_ . 1&1 £9 24! 49 
300 4 Rs 4D aa 
3 
2 
I 
I 


(6) 


\ Table of the Altitudes of Projections above the - Horizon. 


Horizontal 
Diltances. 


MD 
O O 


Degrees of Elevation. 


T0 | xx | 12 | x3 | x4 | x5 [26 17 | 25 | 29 | 


2 | wi I 3 $1 3 
+} 1 61 8 P11 © 
9 IO IO IT I2 


wv $2113 I4 F 16 
13 I4| 15| 16] I7| 19 
15| 16] 17| 19] 20-21 
i1-| 18] 20] 21j 23] 24 
i9| 20| 22| 24| 25] 27 
201 22j 24} 261 251 30 


22] 24 '26| 28 30] 32 
as | 26] 26] 231] 33] 35 
25 | 25] 2301 23231 351 36 
71 30| 3*1 33} 1 90] 
291 31] 34] 37]_421]-43 


39 


(47) 


A Table of the Altitudes of 


ProjeQions above the Horizon. 


ER Degrees of Elevation. | 

© © — = 

ES 20 [2x | 22 | 23 | 24] 25 ja6 | 27 | 28 | 29 | 30 

EA RET _ 
10 4] 41 4] 41-41 1} 0 Fm #1 5 
20 7 8 d Ft v 01 204 xol net xr in 
30 Ii th 124 12\ 123] 1471 1 TC ( 307 0D 
401i 14g] 15} 16] 17] 17], 15] 10] a0 an 221 23 
FO 17 18| 19] 20| 22} 23} 241 251 261 271 26 
60 21| 22] 23] 24} 26| 2z| 28] 29] 3n 32| 33 
7o|| 24| 25] 27] 25] 30] 31] 33] 34| 36] 37] 39 
80]] 27] 29] 30] 32] 34] 35] 37] 39] 40] 42| 44 
g90|| 30| 32] 34] 35] 35| 40] 41] 43] 45| 47| 49 
wel 341.3122 Ee EN 
i10}} 37] 39] 41] 43] 45| 48] gol 52] 55] 57| 59 
120 49] 42| 44] 47] 49] 52] 54| 57] 59 | 62| 64 
139|| 43] 45] 48] 59] $3] 55] 58] 61] 64] 67| 69 
149|| 45| 48] 5i} 54| 56] goþ 62| c5| 68] >1| 74 
15o|| 48| $i} 54] $7] 60} 63] 66] 69] 73] 76| 79 
160 Fi] 54| F7| 60] 64] 67] 70] 73] 77| 80| 84 
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A Table of the Altitudes of Projedtions above the Horizon. 
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of "the Uſe of m Tables of Proy jection, 
for making of a Shot at Demand, 


1, Of the -Fable of Horizontal Diſtances. 


He Horizontal Projehiandf: aPcccear. the Elevation of | 
15, of 75 degrees (equal to the greateſt: Projettion in | 
titude) being 4090« Spar 2nd che Joable thereofthe Great- 
Randon ,:.or | l. the. Elevation <5] 
.Uits. 200 *2c-iathe-Table-4--Iwould 
aHot at the Hori Bitancedf 1550. ofthe ame part, 
aipckia.t this, the ton of my Peece ls required; -. 
refore , In the Table, ſeeking 1550; or the neareſt 


non 
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of x550. parts, the eruc Elevitfon bf the. Chife of my Pecce, 


muſt be either 23 _ Degrees 4 tenths ,: 3 "or 62 . egtets 
6 tenths, 6908 = y 
. But fuppoſe the Greateſt Randon of a Peace 6400 Paces, 


of which the-half is 3200, the Randon ar 15 or 75 ak De 
of Elevation: 'and-I would make a fhotat the Horizon 
ſtance of 5712 Paces. 

I ſay firſt, as 3200, is to x00D ; So is 5712, to 1785. 


Flerplch 2785-yarts; I find the Elevation (it the T eds © 


af fore), cigher 3h (Degrees, 6  {RqPES 8 Degrees 4temhs,Grr, 


2, Of the Uſeof the Table of Atehtthes. 
Example 1,” 


Wy th 2 CarnotsRefale witoſs Greateſt Rabidor is 


" found 329 5Paces, Twould: ware a Shotat a p - 
Horizoutall y Diftarit 2012 Paces, at din Altitude hi 
than the Peece 282 Paces. 
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Then in the Tallcofading the Horizobtal Diſtance 1220 0n 
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I find-ic firſt under 28'D , andagainfurther any une 

des 70 - .| citfer oEwhich at pleaſure, is: Ele- 

vation of: Peeee For making of the Shot propoſe 


Example-2. 


| Ith a Baſilisk , whoſe Greateſt Randon is 11233 
V\ Paces,I would ſtrike a place Horizontally Diſtant 
19250 Paces, and in Altitude 375 Paces. 

Thereforel ſay, As 11233, isto 2000 3 Sois 20250, to 


4 Ex 25, the Tabular Horizontal Diſtance, 
* H 2 Alſo 
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Alſo, tho Chats 29095; $0.3 306, wen feds mae 
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Tabular 'x 3 
And int «Table 4 'with the £ Gil Diftance 1825 x1 . AL 


titude 67, , by g proportion as need -requires, 1 find the 
rs net the.Peece fordtriking the aforeſaid place, 
: 5x oy $ tenths, and. che Greates, POR] 5 5 _— 


Shen 


3+ Of the Uleof the Table of Horizontal 


Altitudes. _ 11 


ppoſe that to the Greateſt Randon 2000, the EP VIE Y - 
Diſtance reduced. is 245,; andthe Altirude. reduced 9> 


to which the Greater Elevatipnof the Peece:is required. ©; 
Þ the Table of . ltirudes.. 1 find.that. the daid, Elevation is 


between 86 and 87 Degrees ; for to the reduced Horizontal 


Diſtance 245, the apſerable Altitude--under. 8c Degrees is 
419, butunder $7 Degrees there is none. .._ 

Therefore, in the aforegoing Table of Horizongal Diſtan- 
ces, to the ſaid reduceg I Diſtance 2455, 16nd the:Groaten Ele- 
vation 86 Degrees 2.9 minutes. :. . 16 015 

Then I ſay, if.che Altitude, 419,- Sick 29 minutes; 
_thenthe reduced Alcitude 19, ſhall diminiſh x minute 3 which 
_ zrcordingly taken'from 86 Degrees 29 minutes. ,2there; re- 
meincth $6. Degrees 28 minutes... the true. Elevation ſought./ 


Piftances , +. ond will "0 ha . 
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3 ; 4; of ud Uk 4 thi Tebtes of iis 


Diſtances inDeſcents, 
Example : 


V Ithz Baſtlisk , whoſe Greateſt Randon 1onins 2 
t afore 11233 Paces, Iwould ſtrike'a place which 


is Horizontally Diſtant r2637 Paces, and in Deſcent lower: 


than the Peece 1809 Paces.  - 
12637, to 2250- 


I fay, As 11233, is-to 2000, ſo: is) 1809, (0=3 22: - 


Then in the Tables,to the Deſcent 322, and Horizontal. Di- + 
ſtance 2250,by making proportion of the differences between : 


_ the neareſt leſſer and greater numbers, find tho leſſer Elevati- -: 


on of the Peece 34 Gaer 2 ren ON 4 Rds: * 
grees 7. tenths... | 


Exiimple IL. * 


a Tr \ "FW whoſe Greatel Randon i is F1Y £ 


48937 Paces,to ſtrike, Place ro iſtant « 
3 63: Pare and in Deſcent 48 Paces | 
63 ; ; "to I $0.” 


* As 483 37 i803 2000 z . SO is >| | 
Then ivthe former part:of the mt the Dibine| ay aha 4 


' 


\ Horizontal Diſtance 15 0, gives 4 Degre 5 tenths, from the- 


Nadir, the;Complement which is-5 Degrees 5 tenths, che ? 
Dep eefſionpf the Peece: Alſo in;thelatttr parvof the Tables : 


thel ſaid Deſcent 20, and Diſtance 150, gives 87 has is and || 
9 tenths/fere, the Elevation. 


Andt 


Examples I ſuppoſe may well ſuffice touching t he 


Uſe of the kforeſaid Tables, which are as applicable unto ay | 


other: Gunnes:, Morter-Petces, or Bombards ; as 'alſd unto + 
Bowes, Infiruments for the ProjeRtion « of Wixerand all other - 


the ike Engines, 
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Hatof the Dieweters of Iron Spheres, is 


R 
in enoagh of 


_ it ſelf: by which , making proportion forthe interme- | 
diate differences , the Diameter may be readily-found by-the = 
Weight of any Spherical ſolid Tron Shot, from half a-pound 


to 100 pounds ; and contrarily 5 the. Weight by the Dia- 


By that of the Swidities of Spheres: the Diameter of the 


| Spherical concavity of any Granado,.beinggiven ; thequan- 
. tity of Pouder Sf I the filling of 1 may be ſpeedily 
_ obtained; Asin TOE OS 


elſe Examples, | © 
x. Suppoſe the Diameter of fuch a'concayity;6 inches and 


and 5 tenths : Then , under 6 on the top' and againſt-5 


* Dee; on'the left hand of the Table, you haye the ſolidity or 
content, 143,79. thatis, 143 Cubical inches , and 75 cen- - 


© 2. Again; Suppoſingthe Diameter STackes and 65 Cen- 
ecſmes , che fla by makin 


proportionof the difference 
between 333.0,and 344.8, will be found 338.gs,; that is 338 
and g9 tenths. os 


1 Grammy, in the ſame Table, by-the given Solidity , 
. you may cally find the Diameter ; And both as well in feet, 
_ orany other parts, as inches, ; 
- And here note ; that it hath been often trycd.and faund ; 
that 4 ounces of Pouder moderately ſhakedrogether-, will fill 
. a Cube whoſe ſide is 2 inches, or the whole Cube $ inches. 
| Therefore, if youdivide the given Solidity in inches, by 
33, the Quotient will be pounds, and the remainer half oun- 
' Soin thelaft Example,dividing the.z38 inches and's tenths 
there found, by 32 ;. you ſhall find the weight in Pouder, 10 
| Poynds, 9 Ounce d | op rt, ; 


Sz and 45 Centeſmes, 
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